ELECTRONI C PART BACKGROUND OF THE | NVENTI ON FI ELD COF
THE | NVENTI ON The present invention relates to an

el ectronic part, especially to such an electronic
part as being called a package, which conprises a |ead
frame, an organic substrate, a ceram c substrate, and
the |ike. DESCRI PTION OF THE RELATED ART In |late
years, various el ectric BRECIRONIEIART an | C package
are known as one |oaded with, for exanple, a

sem conductor chip. For instance, a package conprises

of alead franme, o t (=N ep ubstrat e,
and the |ike can béﬂgﬁﬂé@gm&%ﬁi‘ﬁéﬁ@%@mm c

par t Frfe OrFerHE INGENTIORackage have been inproved on a
daily basis in response to a requirenent for
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i mprovenent includes mniaturization and increase in
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strigcter. ackage is baS|caIIy an electric

par t 2% 8?91%1&? at%?;f-%fﬁ‘-fa\ﬂwgs jréfenangthedikei nal s and a

substrate conprising a chip-nmounting section, on

which the chip is nmounted via the joining termnals

and DESKRIPTIDN OF THERS ATED Apnti ng the chip on the

substrate. For the electric part having such a

for mat i dn,lateojedes, yarous dleoiic parteisbelER ¥R IO @ABKkAFESe IR own

a jointin materi al, which have been established as a
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exanp printed wring
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frame, 1 n or nprove a |
package have been improved on a daily basis in response to a requirement

H

for high-density packaging, more specifically the improvement includes
miniaturization and increase in the number of pins, and the demand has been
becoming stricter.

Such an IC package is basically an electric part formed by a chip
having joining terminais and a substrate comprising a chip-mounting section,
on which the chip is mounted via the joining terminals and packaging
terminals for mounting the chip on the substrate. For the electric part having
such a formation, solders and bonding wires have been used as a jointing
material, which have been established as a joint technology indispensable
when an {C package is mounted on a substrate, for éxample a printed wiring
board.

In regard to the surface mount technology for an electronic part, for
instance in a case of a lead frame, in order to improve a joining characteristic

of a wire bonded and of a soldered junction terminal, there is known a
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of a wire bonded and of a soldered junction term nal,
there is known a -1 formati on where nickel plating

film palladiumplating film and gold plating film
are formed in this order on a surface of a copper,

whi ch conposes a termnal (see Patent Docunent 1:
Japanese Patent Application Laid-open No. 8438/1997).

Thus foranafian mdgre meelanfaatlT@ filinl, paliasliurs ethting fim earethyold plating
subs{, ate fo basi mat eri al copper fromdiffusing and
ensulE R M i € erder Ay ao%urfm &'  6ABPeg Whichasgaweases a

W th tion of. el ectro

e E;etéﬁ‘ ARt Bhn e o JrBaacsP figlinhpriisation Laid-open No
techg@ggggf hanks to density growth, demands of these
jointing char acteristic have been becom ng severe

i ncreasi MLy,.a galladred plating ARARNGRd tb pesvRnaSuBSERe or basis
proposed a technology in which elenents for exanple

t el | matarial oppretifiompdiffusing saddens utejoint pial doddbringy alvéitd Ihghding.
fllmto form a |!10| nt of an outer lead of a | ead frane

(see Hpwewer With doer @lawrlzatm@‘r@%férqnm@ﬂ sexpishnduatoroperts and
Lai d- No. 23231 94 d at i

£ npOBebs B mefiPR0 deshnolomy S 48 gRBub o Msianck of these
hi st t

SR e e TROE By SRERE ettt sl ARRENFENE | ©

set of cTé mﬂﬁttﬂﬁ@@ﬁawlﬂﬁéré%Q%béﬁbrdﬁoseéraetécﬂ*iolé’éy in which
filmthickness of a joining area in itself is under

way ¢|ﬁrr§n§pf0wemmplledellunum att antiracrtyi are agded o gfpad@dilarrt Mating

of a kage, i s demanded a junction technique
whi cf Hﬁ‘afeﬁpw égmat SfAsoytanieas &k aé%d fearag dsea\Ratent B@cument 2:
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an el ectroni c part e stan po | nprove
pr ocautiiévera gbdd ,mnemychambct@hstuc

SUMMARY OF THE INVENTION

However, under the present set of circumstances where reduction of
area or of film thickness of a joining area in itself is under way in step with the
miniaturization and high density of a package, it is demanded a junction
technique, which achieves a good junction state even when the joining area
is subjected to high-temperature thermal history. Especially, in a junction to
a solder, it is an actual condition that there is a strong demand for an .
electronic part, from the standpoint of improved production efficiency, which
is provided with joining areas having superior thermal resistance that allows
good junction even when the joining areas are subjected to high-temperature

thermal history.



IS provided with joining areas having superior thermal
resistance that allows good junction even when the
joining areas are subjected to high-tenperature

thermal history. -2 The present invention has been

made agai nst the above-descri bed background, and it

is an object of the present invention to provide an

el ect r onflee peasentiowprtioni eg: beenahage baaihstghe abbidgescribed
terminals; and a_substratum having a chip-nounting

sect PaFkIBNINEh ARG itihan ehiest pitheprerastinyeatiamie frovide m
ternnn ks.andnpackagjng tﬁhg%&als by which the chip is
mount 64 GHC BN SHINO{ AP © N9 J9Nngretmipals; and a substratum
char@gter i Shi = &S0 k h ee o
U 1 e & Shiptm i g Xec ST BE AP E S B Ted oo foining
obj eetmpihlstdiRl pddk¥§inG it&ihals BY WHiceHRTEHICGsRAGHRES on a
whi ch has a superior heat resistance when solder Is

enpl supstiateo whietain aijanttioh mharaderistio viadby exdrisie 8bRIEiIng has
probl enms, the present inventors had been making

i nt ipgnirtBenjaireevesh Fappeiaihuihippanoragpeciioobject of the
Consequent | th [ scovered a junction _

ch ar'Q‘&rE'PP §¥ PEOV\PQG‘%?% Pé BPa@rgeoWh 58 ks fgSuRerier haat resistance
STl NSRS obIGATB Lfighdny | TP oved when t he
joining termna r packaging termnals in an

el ect r onh ordits sbiveltifs BBSVbroBicRd, kRdbidBemt idld s had been

films to which germani um has been added, and arrive

at trhaking edensive stodiesohgralladibe: matmefimsi NOSAtéQRNtYy, they
provjdes an el ectronic part, which conprises: a chip
havidiggoyeiedi siynetomehasaeteristisavhers sokler at bondiny ivirg i

o BT W Sy S rnb g

hasiing By PNV B I s g i

j o Mmgtd whichy@tRamiim Me sddnPaddeleasdbRivel P tHEMBEE MY
invention.

The present invention provides an electronic part, which comprises: a
chip having joining terminals; and a substratum having a chip-mounting
section on which the chip is mounted via the joining terminals and packaging
terminals by which the chip is mounted on a substrate, characterized in that
at least any of the said joining terminals of the chip, the said chip-mounting
section of and packaging terminals of the substrate are formed with
palladium plating films, which contain germanium. The present invention
can materialize an electronic part having a very high heat resistance in terms
of a junction via soldering and wire bonding.

In the an electronic part according to the present invention, it is
desirable if a nickel plating film has been formed as an undercoat for a

palladium plating film. It is possible to form directly a palladium plating film
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section of and packaging termnals of the substrate

are formed with palladiumplating filns, which

contai n germani um The present invention can

materialize an electronic part having a very high heat
resistance in terms of a junction via soldering and

wire bonding. In the an electronic part according to

t he prigseandustrenparbalich as ceppedesiwasr anidledronicciat having a
plating filmhas been forned as an undercoat for a

pal | SYTSHF beat esigtancesanibe ¢stablished piase essuredlnif the conductive

dire alladiumplating film-3 onto onducti ve
part Sé%g&fiei‘é’gﬁér’?“%éﬁ@ag aﬁﬁ”&”@@f@@%ia@%ﬁgﬁe@ 3havi ng

a  SHOSt e AGH [ .
assur edléynq{r?rbt%ﬂglrgﬁigait |Ivep?%§9?ﬁpi§tog§t%g§m\?ﬁttﬁlgggy forming
ni ckigininy RirinfiGilsasr tA8 cHipd emigeRduntidg Gebliéofand packaging
germani um contai ning palladiumplating filmis fornme

on i teyminaésr &fde Bobstratg. j oi ning ternmnals of the chip,

chi p-nounting section of and packaging termnals of

t he subsk fsesirable if the padpdigm riating fimegses thiekness between

| at filmh t hi bet 0.001 and 5pm
ba G081 P B} Bnd ceSeain e A iR coBtent abthe paladium

al | agdf ; | j ' e The
et TimDe Behloer 1 ol BpaetEs Cri RSO IIE Rilge] itnar
i s |ehen teaMmGhRRAeRM: IR b 8016 8Bhrid kB8t of the palladium
pal l adium plating filmw Il be reduced, thereby a
supgplating filwawillbesiedueatt; ¢therehy a snperidrdeatmdsistariel gordd not be
and when the thickness exceeds 5pm increased anmount
of 'paleriglizadnang mhes)the thidkhess secasss Sws tincreasadsypount of
meki ng .t impractical . The reason for,.the latter is
* har gt HE' < e o pestr o BRy Rk imaregral ~The

| ot . . . ; ‘- _
Phe EafyrLicr fia BitefR IndAfer B GerrBi (o f of B pdipgiun
supgslating Meds lgsethad apeA, & BHirlr Bt thEbAlddRlrh pRAng film wil

and when the content exceeds 10000ppm it may

adv dissteldyiced, fteerebw awiuperior heat resistance could not be materialized,
and when the content exceeds 10000ppm, it m'ay adversely affect a wire
bonding characteristic and that of soldering.

The present invention is very suitable to an electronic part, which is a
package comprising any of a lead frame, an organic substrate, or a ceramic
substrate. In a case where the electronic part of the present invention is an
IC package of a lead frame type, a germanium-containing palladium plating
film will be formed onto an inner lead or onto an outer lead. Further, in a
case of an [C package comprising an organic substrate or a ceramic
substrate, a germanium-containing pafladium plating film will be formed onto
such sections referred to as a pad, pin, and land. That is to say, when a

chip is loaded onto or connected to a substratum in forming an electronic part,

or when an electronic part is mounted on a substrate or the like, a
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bondi ng characteristic and that of soldering. The

present invention is very suitable to an electronic

part, which is a package conprising any of a | ead

frame, an organic substrate, or a ceramic substrate.

In a case where the electronic part of the present
invention is an |C package of a |lead frane type, a

ger maedtiresistanceaiimp royep aldcinionpaot will begprofidiethifn | | be
formed onto an inner |lead or onto an outer | ead.

Fur t $@maniyn=zontgiyeg galiagiumelyngdige acofasmediango jpining areas,
organjc, substrate or a ceramc sSubstrate, a .

ger niREIAR BRNGIANRY VB INGrRraYiER Porsing | of inialso effective to
for L 1 erred. tQ,as in, ..
and Tand OStmeptit DRG0 Dol R Rk, B3k cfirBitng

or coaes £oubistrate SHWHiIdHAN Blebhiohie bBH oal 15 fohARA! C
part, or when an electronic part is nounted on a

subst r atla formihh¢hed elkeetroric parthd die presest ianetion NP i¥@ikable to
el ectronic part will be provided if o
ger n¥Sf i APEON ENronéipa0 IPadadivmpaingngpldtidnis sepadladium plating

Lo1 GEARB. B P e el b At s el Sere san
f ' i 0| ' Lating. fil

ont VB LERLHT i BbAlcab AR AF Lo 8UAY ihatthg amount
el ecdfitRes6luBRI PalladRH saibie 0PENt B0 d/D if %rmstrlﬂia;rgﬁuced value

el ectronic part of the present invention, I

desiofgialladium metat; the gatommhoithe eievtddally sond@ltivadiaii i 10 g/L to

plating solution in a palladiumplating solution,

whi HPhwhi andhthessnemte! g germanidre ig €. 1analLdd 4600 imgiLl y

conductiye, salt. Mre specifically, the applicable

pal | adi i EFolible EiasiBeal of fitpalidimspBling soigron s

sol I { [L.iNn terns

oo YRR iAol bl banDG B bk o1 e

the miilaglifi Esthpi¥x ROShisihed Sarfihbrd SarkéUisry: it @n B0 lected for

g/ L, and the anount of the germaniumis 0.1 ng/L to

100Qusedrdm thesgrobip cepsistiigeofyadibdidnuchisddd, didhidrbethylenediamine

pal | adi um pl ati ng solution, it is o
palladium (Il), dichlorodiammine palfadium (il), dinitrodiammine palladium (1),
tetraammine palladium (ll) nitrate, tetraammine paltadium (Il) sulfate,
oxalatodiammine palfadium (ll), tetraammine palladium (1) oxalate and
tetraammine palladium (II) chloride. It is also permissible to combine two or
more of these elements. As the electrically conductive salt, ammonium
chloride, ammonium nitrate, ammonium sulfate, or the like are applicable.

The present invention can materialize an electronic part having a high

heat resistance and a superior junction characteristic in a junction via
soldering or wire bonding in a package comprising any of a lead frame, an

organic substrate, or a ceramic substrate.

BRIEF DESCRIPTION OF THE DRAWING
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preferable if am no group-based pall adi um conpl ex or
ammoni a- based pall adi um conplex is contained, and
nore particularly, it can be selected for use from

t he group consisting of palladiumchloride,

di chl or oet hyl enedi am ne pal |l adium (I1),

di chl or odi amm ne pal l adium (I11), dinitrodi anm ne

pal | adi urfig!1Js,a flovechaaboffabrcatiah lofidisampld for evhluatih@solder
tetraanm ne palladium (11) sulfate, oxal atodi anm ne
pal | wattabdityl 1), tetraamine palladium (11) oxal ate and
tetraamm ne palladium (1l) chloride. It is also

perm ssible to conbine two or nore of these el enents.

As th . . .
ro e SEEAL ERBECRRTHI OB e e WihooyyenTs
l'i ke ar e EBRiriddalhBodirhBRtsRI #%E Plesk AVB AR \ﬁﬁBe described
materialize an electronic part having a hig heat

r esi b¢lawam thedasissaf petiad exariples icaniedhatact eristic in a
junction via soldering or wire bonding in a package
conpr i si lg thegmbedignanisa@ jerction, to arsoldar igformed by stsirgt =,

or a ceramc %ubstr te. RI EF DESCRI PTI ON OF THE
DRAVPRIEIIUNS Plaligg selufign of egiesriitinisntipa e exaluaiionef spider
sanp| : ' Lder .. tabi|lity. TAILLE

e i A eBRp R s Bk st an
enboglagidalioR intd e ST eds B A BIABIUM blhti«?&féﬂﬁscr i bed

bel ow on the basis of actual exanples carried out. In

t he enbodn thendwaluationwfiebldenwktiakilitg ok drraliog-baeedeshddame on
using a palladiumplating solution of the present

i nvetheisgface pewbichlaianetion was Hongd by thepleting kreatmerng of a
perfarmed, .and. a descrjption wl]l be given of results

b " aH1oRe AiRSBE TR 2 DA PIABSD 200 ARaIa Bialos i n order was
pal | adj Lng: L n 4 | der,...

ot 1 351 94 41 Btaidghio sdfhoig 2 £ e Py hisRim SR ARions

used in forming this junction is described below.

<Nickel plating treatment> (Target film thickness: 0.7 um)

SULFAMEX 100 (made by Electroplating Engineers of Japan Ltd., liquid
composition: a plating solution containing nickel sulfamate)

Liguid temperature 50°C

Current density 3 A/dm?

<Palladium plating treatment> (Target film thickness: 0.03 um)

Dichlorodiamminepaliadium (on a Pd metal basis) 4 g/l

Ammonia solution 20 milL
Ammonium chloride 100 g/L
Germanium oxide (on a Ge metal basis) 10, 100, 500 mg/L
pH 8.5



the surface of which a junction was forned by the
plating treatnent of a nickel plating film a

pal ladiumplating filmand a gold plating filmin
order was wused as an eval uation sanple. Each of the
plating treatment conditions wused in formng this
junction is described bel ow. <N ckel plating

t r eatigeidttempéartget fil nEs4G ckness: 0.7 gm SULFAMEX
100qumade by El ectropl ating Engi neers of Japan Ltd.,
| i qubdrertsiassEy ti on: a RI7&tA/d® sol uti on contai ni ng
ni ckel sulfamate) Liquid tenperature 50C Current
density 3 A/dma <Pal |l adi um pl ati ng treatnent> (Tar get

a P RL AR remaRe ey PR B B ™ "
oL ar ban ) T G BOge A TR BRSSP a plating

t enmperiutionradnbdifing Pataseiim geldsiyhiide) 75 A/ dn2 <Gol d
plating treatment> (Target filmthickness: 0.007 m
POSTtHyASkemperaiurade by #°€ct r opl ati ng Engi neers of

Jap Ltd., a plating solution containing potassium
gol gﬂz‘f{/%l'ﬁid@@?tifi qui d t éhBerddmre 50C Current density
0.05 A/dn2 An eval uation sanple for the eval uation of
sol der wettability was prepared by perform ng each of

the abovan@akktios dambRlfoPthe dBRIdTBR Y QBIdEMNSettability was

prepared by performing each of the above-described piating treatment on the
surface of a lead frame according to the flow of steps shown in FIG. 1.

The first electrolytic degreasing treatment shown in Fig. 1 (EETOREX
12, made by Electroplating Engineers of Japan Ltd., liquid temperature: 60°C,
applied voltage: 6 V, immersion time: 30 seconds) was performed as a
pretreatment for removing pollutants, oxides and the like on the lead frame
surface.

As the evaluation sample, three kinds in all were prepared in which a
palladium plating film was formed by changing the amount of added
germanium in the plating solution at there levels of 10, 100 and 500 mg/L

(Embodiments 1 to 3 in Fig. 1).

[Table 1]
Amount of added germanium
Embodiment 1 10 mg/L
Embodiment 2 100 mg/L
Embodiment 3 500 mg/L




surface of a lead frane according to the flow of steps
shown in FIG 1. The first electrolytic degreasing
treatment shown in Fig. 1 (EETOREX 12, made by

El ectropl ati ng Engi neers of Japan Ltd., liquid

tenperature: 60C, applied voltage: 6 V, imrersion

time: 30 seconds) was perfornmed as a pretreatnent for

r ermovi ng Agbeyaluatinnssanapie G sorvemtiond exakple) washmrepamd by using
frane surfa eval uation sanple, three kinds

in aF'POWé?fE'OBPEe@%QW RlagRg spiution. pdn|tfaa.cenvq11t@ﬂak@<ample the
fil th t_,of adde

AL R R T
10, F

10, 300 pbn BRGS0 B e e
ny/ Lwerebihdisaerd aink0 caeé bf thersvaliaentardpEQr i L 7_

An eval uation sanple (a conventional exanple) was

pr epah@ig-dnscibehgmbadiomanient i onal pal | adi um pl ati ng

solution. In this conventional exanple, the follow ng
pal | adi um pl ati ng was perforned, and all other

gol ot 3R S HaRBanhaR o i avBedn@haitr Thalsetiin

merethmﬁe@@q)% n the case of the eval uation sanpl es
of the above- desc?i bed enbodi ments. <Pal | adi um pl ati ng

t r eaDichivtoddmainspaiiadiomalon exXPd R ctst b@gﬂ? get1d ghm
t hi ckness: 0.03 m D chl orodi anm nepal | adi um (on a Pd

met ahmgsissgolatiprg/ L 20 ml/L
Ammonium chloride 100 g/L.
pH 8.5
Liquid temperature 55¢C
Current density 0.75 Ardm?

Furthermore, to make a comparison, an evaluation sample (a
‘comparative example) was prepared by using a palladium plating solution
containing tellurium (Te). In this comparative example, the following
palladium plating was p'erformed, and all other conditions, such as the nickel
plating treatment, gold plating conditions, flow of steps and the like, were the
same as in the case of the evaluation samples of the above-described
embodiments. Incidentally, in the palladium plating film of this comparative

example, the amount of co-deposited tellurium in the film was 29 ppm.

<Palladium plating treatment of comparative example> (Target film thickness:
0.03 um)

Dichlorodiamminepalladium (on a Pd metal basis) 4 g/L
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Ammoni a solution 20 m /L Amoni um chloride 100 g/L pH
8.5 Liquid tenperature 55C Current density 0.75

Al dnm2 Furthernore, to nmake a conpari son, an eval uation
sanple (a conparative exanple) was prepared by using
a palladiumplating solution containing tellurium
(Te). In this conparative exanple, the foll ow ng

pal | agimbnidkatiisiy was perforned, anddly ot her
condi tions, such as the nickel ©plating treatnent,

gol dAmpladniurg calonidet i ons, flow of stef® @nd the |iKke,
were the sanme as in the case of the eval uation
sanplelirigm t he above-described enbdifl mgfit s.
Incidentally, in the palladiumplating filmof this
con‘p‘ﬂ?ative exanpl e, the anount of Q:g-deposi t ed

t el I#%Hqékpelta%efi I mwas 29 ppm ;55? | adi um pl ati ng

trea nt—of “cofmrpar ati ve exanpl e> ( et film
t hi adiresfdenfinP®3 M Di chl or odi anmi neppd iaum (on a Pd
nmet al basi s) g/L -8 Ammoni a sol ution m/L
Amoni um chl oride 100 g/L Telluriumb50 ng/L pH 8.5
Li quid tenperature 55C Current density 0.75 A/ dn2 For
each of Fheeagiovidhd@bove-Pescribedlavatiation samplessa salder

[ eval uati on test_was carried out.

sol der ettahi |l |t /

Thi é"’%ttﬁb\é@f ev@ggt{gﬁl teptwWaeGaINgaetbn This solder wettability evaluation
test is a test in which after the immersion of an evaluation sample in a solder
bath, the time required until the force received from the solder bath becomes

0 (zero) is measured and this time is evaluated as solder wettability (what is

called a zero cross time (ZCT) test). Concrete conditions are as follows.

<Solder wettability evaluation test conditions>

* Flux: Rosin flux

» Solder bath: 63% tin-37% lead, liquid temperature 230 + 5°C
e Sample immersion rate: 2 mm/second

¢ Sample immersion depth: 2 mm

* Number of immersed samples: 1 sample

In the above-described solder wettability evaluation, the test was
carried out by holding each heat temperature of the samples at 380 + 5°C for
1 minute and at 400 + 5°C for 30 seconds. Incidentally, for each of the
samples, measurements were made three times under the same conditions.
The results of the measurements are shown in Table 2 (heating conditions:

380 + 5°C) and Table 3 (heating conditions: 400  5°C).




test is a test in which after the i mersion of an

eval uation sanple in a solder bath, the tine required
until the force received fromthe sol der bath becones
O (zero) is measured and this tine is evaluated as

sol der wettability (what is called a zero cross tine
(ZCT) test). Concrete conditions are as foll ows.

<Sol d[GTabm]t ability evaluation test conditions> Flux:

Rosi
te
mm

A—fux—Sel-der—bat-h—63%-tin-34% | ead; I'”“ld

perature 230 5C é%f@mfésﬁﬂm@r(%ﬁqmdﬁ)ate 2

second  Sanpl e | MERGhIRUS ORLE: Paaﬂmquémé[ g\fferage value

i
sol
out

L sanpkes—t bd.llpl e+n—thetabove-—geser e
%\Rﬂ i"ity evhluatPdR. the testOWds carried49

Embbdinmbmg each heat tewperature ofp.6he sanpl es gadp

380
| nc
wer

m nute and 400 5C 30——se¢onds
Fﬁ% %Fentéf or_each..of q‘ﬁ'g Ipq%'ﬁéasur(=mnt9 46

emetrDhaleEe(amms unde2.09he sdme ceh@dti on<;. Thes

res

Ud:b:%ggfatlwﬁx%ﬁﬁewerrent?.g&re shown In,dable 1.44

280

(he

Tabl e (hp qt i ng

lrll CVuUrrur o1

cond(jHeahng coAdiflonsH GBO +5¥(, ﬁablhrfg 3l 146ihateg T oss tine
(seconds) M ni mum val ue Maxi mum val ue Average val ue
Enbodi nent 1 0.46 0.53 0.49 Enbodinent 2 0.49 0.54

0.5 dinment 3 0.41 0.51 0.46 Conventi onal

Exa 709 4.03 3.06 Conparative Exanple 1.43 1.46 -

1.44 Zero cross time (seconds)

Minimum value | Maximum value | Average value

Embodiment 1 0.31 0.40 0.36
Embodiment 2 0.45 0.47 0.46
Embodiment 3 0.35 0.46 0.38
Conventional Example 3.72 5.00 4,36
Comparative Example 1.41 1.54 1.47

(Heating conditions: 400 + 5°C, holding for 30 seconds)

Tables 2 and 3 show the maximum time, minimum time and average
time of the three measurements in each of the evaluation samples. As is
apparent from Tables 2 and 3, it became clear that in each of the evaluation
samples of Embodiments 1 to 3, at both of the heating temperatures of
380°C and 400°C the zero cross time is short and variations among the
measurements are small, and that the evaluation samples show stabie solder
wettability. That is, it became clear that even when a high-temperature
thermal history is added, the wettability by a solder is excelient. On the
other hand, in the conventional example, the zero cross time was long and

the variations among the measurements were large. In the comparative
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(Heating conditions:

380 5C, holding for

1 mnute)

[ Table 3] Zero cross tinme (seconds) M ninmum val ue

Maxi mum val ue Average val ue

Enbodi mrent 1 0.31 0.40

0.36 Enbodinent 2 0.45 0.47 0.46 Enbodinent 3 0.35

0.46 0.38 Conventi onal
Conparative Exanple 1.41 1.54 1.47

Exanple 3.72 5.00 4. 36

(Heati ng
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t her nal

hi story i s
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the other h
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| ong when a high-tenperature
in the

the zero

aboV@abilest]r i bed sol der wettability evaluation test,

SO

treat ment at hi gher 43ro cross time (seconds)

Minimum value

Maximum value

Average value

Embodiment 2 0.62 0.67 0.63
Conventional Example 5.00 5.00 5.00
Comparative Example 5.00 5.00 5.00

(Heating conditions: 430 + 5°C, holding for 30 seconds)

As shown in Table 4, in the evaluation samples of the conventional

example and the comparative example, the zero cross time was not less than

5 seconds in all cases and the solder wettability showed very bad results.

On the other hand, in the case of Embodiment 2, the zero cross time was

0.63 seconds on the average and it became clear that the evaluation sample

has excellent solder wettability even after the heat treatment at 430°C.

From the above-described results of Tables 2 to 4, it became apparent that

with a lead frame employing the palladium plating film in this embodiment,

the junction is stable even when it is subjected to a high-temperature thermal

history, with the result that the junction has excellent solder wettability.
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5C for 30 seconds and these sanples were investigated.
The results are described. The three eval uation

sanpl es of Enbodi nent 2, the conventional exanple and
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conditions other than the heating conditions are the
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tenperature during nelting is used, the exfoliation
phenonmenon and problens such as junction failures do

not occur in the junction of this enbodinment. A |lead
frame having a palladiumplating filmof this

enbodi nent permts thin-filmdesigns of a palladium
plating filmand enables costs to be reduced. Lastly,

for WidADES ICAdiIMEDPISati ng fil m of Enbodi nent 2, the
plating film conposition was investigated. Asa

resuftt | i Arpdeelranie padcomprisingea ahipihavingijeining terminals; and a
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a chiepminald ofghé ehipi bigiptresuritinglsectieherf the sabBiFdtE aérﬂmaackagmg
havi ng a chi p-nounting section on which the chip is

mountegmingisds/aré fornedniitiga gemaniamscontainipg pkbariog plating film,
termnals by which the chip is mounted on a
substrate, wherein at |east any of a group consisting

sectron of "t REAhEETE defiredBiel hiynSruT ANRpLpatng fir
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plating film . The el ectronic rt as

claim1l1, wherei n a nickel plating film has been
forned as an undercoat for said palladium plating

f| I rﬁ 3. Theelsctrenicparcagxiafinedsn diefm Aedhereircsaid palladium

LA B,k L
d
?ﬁ'e'%ﬁ*e oMol el ALY Rver T g Yol

said pal |l adi um

4, The electronic part as defined in claim 2, wherein said palladium
plating film has a thickness between 0.001 and 5um, and a germanium

content of the palladium plating film is between 1 and 10000ppm.

5. The electronic part as defined in claim 1, wherein said electronic part
is a package, which comprises any of a lead frame, an organic substrate, or

a ceramic substrate.
6. The electronic part as defined in claim 2, wherein said electronic part

is & package, which comprises any of a lead frame, an organic substrate, or .

a ceramic subsfrate.
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plating filmhas a thickness between 0.001 and 5pm

and a germanium content of the palladiumplating film

is between | and 10000ppm 5. The electronic part as
defined in claim1, wherein said electronic part is a
package, which conprises any of a |lead frane, an

organi c substrate, or a ceramc substrate. 6. The

el ecT.r oni Thpaldctasicdedrt aedefinedtihaldain, wHeesigisBids@bétronic part
el ectronic part is a package, which conprises any of

a | dad package, winich cgaprisesasof atead fame, mncaganit substrate, or
substrate. -13 7. The electronic part as defined.n

cl aj HFeraMif 8HigHtiAt8ai d el ectronic part is a package,

whi ch conprises any of a lead frane, an organic

substrate, or a ceramc substrate. 8. The electronic

partg as defj al ' : i a| : roni .
a1 s A e SR bRio T 48 Aetrsh Eldin 3o Wi Sply e cironic part
f r1 Zrié,a ptkaggartich soplisad gny & a ledd FRNRATIAH oridst EabSrate, or

a ceramic substrate.
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